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DETAILED ACTION 

1 . Claims 1-10,1 2-23, and 31 -44, filed 29 March 201 0, are pending. The Examiner 
acknowledges amended claims 1 , 20, 31 , 37, and 43. Claims 1 1 and 24-30 were 
previously cancelled. 

Response to Remarks/Argument 

2. Applicant's arguments filed supra have been fully considered but they are not 
persuasive. The Applicant argues: 

(1 ) The cited references do not teach or suggest, alone or in combination, 
determining a relational database from a plurality of data stores to service said request, 
wherein the plurality of data stores comprises the relational database and at least one 
LDAP directory. 

The Examiner disagrees. Corn teaches determining a relational database (i.e. 

DB/2 is a relational database depicted in Figures 4A, 4B, and 4C; "Increasingly it has become desirable to 
use a relational database for storing LDAP directory data. Representative database implementations 
include DB/2, Oracle, Sybase, and the like. As is well known, Structured Query Language (SQL) is the 
standard language used to access such databases. ")( column 2, lines 1-6) from a plurality of data 
Stores (i.e. items 36 and 38 in figures 4B and 4C illustrate a plurality of data stores. Specifically, items 
38a-38n represent a plurality of data stores that contain directory information. )(Figures 4B and 4C) to 
service said request (The Examiner interprets at least Figure 4C to service request from an LDAP 

ciient.)(Figure 4C), wherein the plurality of data stores comprises the relational database 

(i.e. "It may be desirable to store LDAP directory data in a backing store. Figures 4a-4c illustrates several 
representative LDAP directory serve implantations that use a relational database management (RDBMS) 
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for this purpose. ")(column 5, lines 1-18) and at least one LDAP directory (i.e. at least item 36 is a 
DB/2 + LDAP server, which the Examiner depicts as at least a relational database and at least one LDAP 
directory)(Figure 4C). 

(2) None of the references teach or suggest, alone or in combination, 
determining the relational database from the plurality of data stores by comparing a filter 
for accessing the data for the first attribute included in the request to a partitioning 
expression for each of the data stores defining data stores in the data store, wherein the 
partitioning expression is an LDAP filter format and comparing the filter for accessing 
the data for the first attribute to the partitioning expression for each of the data stores 
comprises determining whether the filter for accessing the data for the first attribute and 
the partitioning expression overlaps at least in part. 

The Examiner disagrees. Corn teaches determining the relational database from 
the plurality of data stores comprises comparing the filter for accessing the data for the 

first attribute (i.e. LDAP filter is parsed for each filter element that includes the filter for accessing the 
data for the first attribute)(see at least Figure 5, column 1 , lines 55-67; column 2, lines 1-5 and 55-63; 

column 3, lines 1-40) to a partitioning expression for each of the data stores defining data 

Stored in the data Store (column 6, lines 30-61 and column 7, lines 10-45 describe a partitioning 
expression for each of the data store (i.e. 'SELECT entry. EntryData from ldap_entry as entry,') defining 
data stored (i.e. EID is a unique identifier that defines and index data stored.) in the data store. )(column 6, 
lines 30-61; column 7, lines 10-45; see also Figure 5), wherein the partitioning expression is in 
an LDAP filter format (i.e. ldap filter operators)(coiumn 2, lines 55-58) and comparing the filter 
for accessing the data for the first attribute to the partitioning expression for each of the 



Application/Control Number: 10/682,575 Page 4 

Art Unit: 2165 

data stores comprises determining whether the filter for accessing the data for the first 
attribute and the partition expression overlap at least in part (The Examiner interprets Figures 
6A, 6B, and 6C to illustrate the aforementioned limitation, where a comparing the filter occurs in step 76 
and 96 and a determination step occurs in steps 80 and 84)(Figures 6a-6c; see also column 7, line 65 to 
column 11, line 67). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-10, 12-17, 20-23, and 31-44 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Durand et al (U.S. Patent No. 5,694,598 and known hereinafter 
as Durand)(previously presented) in view of Shen et al (U.S. Patent No. 5,596,746 and 
known hereinafter as Shen)(previously presented), in further view of Corn et al (U.S. 
6,356,892 and known hereinafter as Corn)(newly presented). 

As per claim 1 , Durand teaches a method of providing for mapping between data 
formats, comprising (i.e. "The present invention described and disclosed herein comprises a method 
for mapping data between an object oriented format and a relational format which satisfies these 
needs. ")(Column 2, lines 50-53): 
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accessing a first data format, said first data format includes objects, said objects 

include attributes (i.e. "In addition to the tree-like structure that holds its TO-data, a TO also contains 
its own data model known as a TO-schema. FIG. 8 illustrates the TO-schema of the previously discussed 
TO. The TO-schema contains: TO-entities, TO-relationships and TO-attributes. A TO-entity contains TO- 
attributes of different types. A TO-entity has instances, each of which is represented as a datalist. " The 
preceding text clearly indicates that TO-entities are objects and TO-attributes are attributes. An ordinary 
person skilled in the art knows that a data format is inherent with a data object.)(Column 7, lines 32-39); 

accessing a relational database format that uses tables, said tables store data for 

said attributes (i.e. "The second side of the architecture is a data server side referred to as a server 
object broker ("SOB") 216. SOB 216 is a relational server which is responsible for relational data stored in 
database 218. "The preceding text clearly indicates that a relational server contains a relational database 
that contains at least one table and the relational data stored is the table store data for said 
attributes. )(Column 4, lines 49-52); 

creating a customized mapping catalog for said relational database format, said 
mapping catalog maps said attributes of said objects to said tables of said relational 

database format (i.e. "The mapping process of the present invention is distributed on both sides of the 
client-server architecture. Each side performs a portion of the mapping. The intermediate form of the data 
between the two sides is Transit Object ("TO") 214. "The preceding text clearly indicates that a 
customized mapping catalog is the mapping process. )(Column 4, lines 53-56) and identifies 

relationships between tables of said relational database (i.e. "An application that needs to 

make object data persistent by saving it into a database has the responsibility to build its own Tos. In 
other words, the persistence methods of an object should map to and from TOs" The preceding text 
clearly indicates that the relationship between tables of said relational database is exemplified by the 
persistent methods of an object should map to and from TOs. An ordinary person skilled in the art 
understands that in the process of mapping relationships between tables of a relational database is 
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identified and maintained. This is a fundamental component of a relational database. )(Column 9, lines 23- 
26); 

storing the mapping catalog for use in translating subsequent data access 

requests (i.e. "A TO constructor 412 can be implemented as shown in FIG. 4. The TO constructor 412 is 
used for producing a customized relational query result. " "A default TO-schema is associated with each 
stored read-procedure 410 in the SOB 216. Each application, however, can override the default TO- 
schema when sending a request, thus customizing the result of the stored procedure. ")(Column 5, lines 
49-51 ; lines 58-62); 

receiving a request (i.e. Figure 4 illustrates receiving a request to access data for a first 
attribute. )(Figure 4) to access data (i.e. "access object-oriented data from within a relational 
DBMS')(column 1, lines 38-42) for a first attribute (i.e. "TO-attributes") (Column 7, lines 32-39); 

determining a relational database from a plurality of data stores to service said 

request (i.e. "It is an object of the present invention to provide a method for mapping data between an 
object oriented format and a relational format using a transit object transmitted between an object- 
oriented client application and a data server managing relational databases" The preceding text clearly 
indicates that a relational database is chosen from a data server that manages relational databases (i.e. 
plurality of data stores). )( column 2, lines 48-60); 

accessing the stored mapping catalog based on determining the relational 

database (Figures 7 and 8 in conjunction with Figure 5 illustrates accessing the stored mapping catalog 
(Figures 7 and 8) based on determining the relational database (i.e. the relational database is selected by 
the data server managing the plurality of relational databases. ).)(column 2, lines 48-60; see Figures 5, 7, 
and 8).. 
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Durand does not explicitly teach the method of classifying said attributes based 
on column and table in said relational database format, wherein classifications are used 
to translate between the data formats and each classification is translated differently. 

Shen teaches a method of classifying said attributes (i.e. "Classes 420 are made up of 
class-attrib 412 (short for class attributes). Each relat 430 may be classified as a gener 432 (short for 
generalization) or a nary 434 relationship (a generalized relationship with n members), using the 
triangular superclass/subclass generalization relationship notation. Nary relationships 434 are further 
classified into aggreg 436 (short for aggregation) or assoc 438 (short for association) relationships. Each 
relationship has its own roles" The preceding text clearly indicates that classifying said attributes is 
classifying class-attrib as a gener or a nary relationship. )(Column 3, lines 53-60) based on column 

and table in said relational database format, wherein classifications are used to 
translate between the data formats (i.e. "There can be a series of mappings for transforming the 
data in the ideal table meta model to data in the object meta model. Using information from the ideal table 
meta model, an intermediate object model can be generated, which is characterized by a set of more 
complex rules than the first mapping step. These rules are as follows: 1. Tables which have a key- 
reference-key-referent link are mapped as classes with a buried foreign key. 2. Columns in tables are 
mapped to class attributes in the class corresponding to the ideal table. Multiplicity of buried associations 
can only be partially ascertained, and the user must refine the object model transformed from the ideal 
table meta model. "The preceding text clearly indicates that transforming the data in the ideal table meta 
model to data object meta model is the process of translating between data formats. The classifications, 
which contain data attributes are contained in the data within the ideal table meta model. )(Column 4, lines 
7-19) and each Classification is translated differently (i.e. "There can be a series of mappings for 
transforming the data in the ideal table meta model to data in the object meta model. Using information 
from the ideal table meta model, an intermediate object model can be generated, which is characterized 
by a set of more complex rules than the first mapping step. " The preceding text clearly indicates that 
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mapping occurs, that each column is given a different attribute based on mapping rules. The Examiner 
interprets the classification that is translated differently to mean that each attribute is assigned to a 
different column. An ordinary person skilled in the art understands that such classification must occur 
during the mapping process of transforming the data in the ideal table meta model to/from the object meta 
model. )(Column 4, lines 7-12); 

translating (i.e. "transforming')(co\umn 4, lines 7-19) at least a portion of the request (i.e. 

"cfafa")(column 4, lines 7-19) based on the saved (i.e. "sfored")(column 4, lines 7-19) mapping 
catalog (i.e. "mapping tables")(column 6, lines 40-45). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method of classifying said attributes based on column and table in said 
relational database format, wherein classifications are used to translate between the 
data formats and each classification is translated differently and translating the request 
based on the saved mapping catalog with the motivation to provide an application with 
not only a facility for making objects persistent but also a facility for populating objects 
with data from existing relational databases. (Durand; column 2, lines 46-49). 

The combination of Shen and Durand do not explicitly teach determining a 
relational database from a plurality of data stores to service said request, wherein the 
plurality of data stores comprises the relational database and at least one LDAP 
directory and wherein determining the relational database from the plurality of data 
stores comprises comparing the filter for accessing the data for the first attribute to a 
partitioning expression for each of the data stores defining data stored in the data store, 
wherein the partition expression is in an LDAP filter format and comparing the filter for 
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accessing the data for the first attribute to the partition expression for each of the data 
stores comprises determining whether the filter for accessing the data for the first 
attribute and the partition expression overlap at least in part. 

Corn teaches determining a relational database (i.e. DB/2 is a relational database 

depicted in Figures 4A, 4B, and 4C) from a plurality of data Stores (i.e. items 36 and 38 in figures 
4B and 4C illustrate a plurality of data stores. )(Figures 4B and 4C) to service said request (The 
Examiner interprets at least Figure 4C to service request from an LDAP client.)(Figure 4C), wherein the 

plurality of data stores comprises the relational database and at least one LDAP 

directory (i.e. at least item 36 is a DB/2 + LDAP server, which the Examiner depicts as at least a 
relational database and at least one LDAP directory)(Figure 4C) and wherein determining the 

relational database from the plurality of data stores comprises comparing the filter for 
accessing the data for the first attribute (i.e. LDAP filter is parsed for each filter element that 
includes the filter for accessing the data for the first attribute)(see at least Figure 5, column 1 , lines 55-67; 
column 2, lines 1-5 and 55-63; column 3, lines 1-40) to a partitioning expression for each of the 
data stores defining data stored in the data store (column 6, lines 30-61 and column 7, lines 10- 

45 describe a partitioning expression for each of the data store (i.e. 'SELECT entry. EntryData from 
ldap_entry as entry,') defining data stored (i.e. EID is a unique identifier that defines and index data 
stored.) in the data store. )(column 6, lines 30-61; column 7, lines 10-45; see also Figure 5), wherein the 
partitioning expression is in an LDAP filter format (i.e. ldap filter operators)(coiumn 2, lines 55- 
58) and comparing the filter for accessing the data for the first attribute to the partitioning 
expression for each of the data stores comprises determining whether the filter for 
accessing the data for the first attribute and the partition expression overlap at least in 

part (The Examiner interprets Figures 6A, 6B, and 6C to illustrate the aforementioned limitation, where a 
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comparing the filter occurs in step 76 and 96 and a determination step occurs in steps 80 and 84)(Figures 
6a-6c; see also column 7, line 65 to column 1 1 , line 67). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen with 
the further teachings of Corn to include determining a relational database from a 
plurality of data stores to service said request, wherein the plurality of data stores 
comprises the relational database and at least one LDAP directory and wherein 
determining the relational database from the plurality of data stores comprises 
comparing the filter for accessing the data for the first attribute to a partitioning 
expression for each of the data stores defining data stored in the data store, wherein the 
partition expression is in an LDAP filter format and comparing the filter for accessing the 
data for the first attribute to the partition expression for each of the data stores 
comprises determining whether the filter for accessing the data for the first attribute and 
the partition expression overlap at least in part with the motivation to provide an 
application with not only a facility for making objects persistent but also a facility for 
populating objects with data from existing relational databases. (Durand; column 2, lines 46- 

49). 

As per claim 2, Durand teaches a method wherein: said first data format is a 
logical Object Class format (i.e. 'A TO that maps to an object of class CO 610 contains a list of three 
elements: number, order date, and charge. A TO that maps to CO 610 must also include two references 
to lists of lists. The first reference points to a list of CPs 612. The second reference points to a list of Ols 
61 4." The preceding text clearly indicates that object of class CO contains a list of three elements: 
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number, order date, and charge are a type of logical object class, and each of the elements contains a 
format type that is inherent. )(Column 6, lines 60-64). 

As per claim 3, Durand and Shen do not explicitly teach a method wherein: said 
first data format uses an LDAP format. 

Corn teaches a method wherein: said first data format uses an LDAP format (i.e. 
EID is an LDAP format used as a first data format) (Column 5, lines 63-67). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand in view of Shen, with the further 
teachings of Corn to include a method wherein said first data format uses an LDAP 
format with the motivation to provide an application with not only a facility for making 
objects persistent but also a facility for populating objects with data from existing 

relational databases. (Durand; column 2, lines 46-49). 

As per claim 4, Durand teaches a method wherein: said first data format is 
hierarchical (i.e. "FIG. 6 is a schematic diagram illustrating a typical object class hierarchy" The 
preceding text clearly indicates that the first data format is that which is contained in an object class and 
is hierarchical. )(Figure 6; column 6, lines 45-50). 

As per claim 5, Durand teaches a method wherein: one or more of said attributes 
are multi-valued (i.e. "Each TO-attribute of a TO-entityis described by: (1) a name, (2) a type, and (3) 
a maximum size in bytes. Optionally, a TO attribute can by described by (4) a flag indicating whether the 
attribute can be considered as part of the identifier for the datalist in which it is contained, and (5) a 
coordinate slot that is used for mapping the TO from or to a multi-array data structure." The preceding text 
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clearly indicates that a TO-attribute contains a name, type, and maximum size value, which are all values, 
to illustrate that an attribute is multi-valued. )(Column 7, lines 51-57). 

As per claim 6, Durand teaches a method wherein: said relational database 
format can be any normalized relational database schema (i.e. 'A relational schema that 

maps straightforwardly to this object model could contain two entities called CUST.sub.- ORD and 
ORD.sub.- ITEM, with a relationship one-to-many from CUST.sub.- ORD to ORD.sub.- ITEM. Assume 
that the attributes of the object CO have their counterpart in the entity CUST.sub.- ORD and that the 
attributes of the object 01 have their counterpart in the entity ORD.sub.- ITEM. "The preceding text 
clearly indicates that a normalized relational database schema is a relational schema that maps 
straightforwardly. In addition, Figure 8 illustrates the normalized relational database schema. )(Figure 8; 
column 13, lines 47-53). 

As per claim 7, Durand teaches a method wherein: said relational database 
format pertains to an existing relational database, said mapping catalog is customized 
for a schema of said existing relational database (i.e. "A to constructor 412 can be 

implemented as shown in FIG. 4. The TO constructor 412 is used for producing a customized relational 
query result. " "A default TO-schema is associated with each stored read-procedure 410 in the SOB 216. 
Each application, however, can override the default TO-schema when sending a request, thus 
customizing the result of the stored procedure." The preceding text clearly indicates that a customized 
mapping catalog is a customized relational query result.)(Column 5, lines 49-51; lines 58-62). 

As per claim 8, Durand teaches a method wherein: said mapping catalog 
includes a mapped column in one of said tables for said attributes (Figure 14 illustrates that 
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an object class, which is a transit object that contains the values 111, .., 06-10-93, is mapped to a table, 
CUST_ORD, where the order# column contains the value 111.). 



As per claim 9, Durand does not explicitly teach a method wherein: said mapping 
catalog includes, for a first attribute, an indication of a column in a master table for 
linking to first data in another table, said first data is for said first attribute. 

Shen teaches a method wherein: said mapping catalog includes, for a first 
attribute, an indication of a column in a master table for linking to first data in another 
table, said first data is for said first attribute (i.e. "2. Columns that are members of indices in the 
data base schema are grouped together into column sets and referenced to the appropriate ideal table. 
3. Tables that share common columns are linked by the key-reference-key-reference association 318 in 
FIG. 3. This association is used in establishing the relationships between objects in the object model. " 
The preceding text clearly indicates that the key-reference-key-reference association is the linking of the 
first attribute as indicated in a column of the master table with other tables. )(Column 3, lines 37-45). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method wherein: said mapping catalog includes, for a first attribute, an 
indication of a column in a master table for linking to first data in another table, said first 
data is for said first attribute with the motivation to provide an application with not only a 
facility for making objects persistent but also a facility for populating objects with data 
from existing relational databases. (Durand; column 2, lines 46-49). 
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As per claim 10, Durand does not explicitly teach a method wherein: said 
mapping catalog includes, for a first attribute, an indication of a first column in a first 
table for linking to first column in a second table and an indication of a second column in 
said second table for linking to a first column in a third table, said first column in said 
third table is for said first attribute. 

Shen teaches a method wherein: said mapping catalog includes, for a first 
attribute, an indication of a first column in a first table for linking to first column in a 
second table and an indication of a second column in said second table for linking to a 
first column in a third table, said first column in said third table is for said first attribute 
(i.e. "Rules for populating the ideal table meta model are as follows: 1. Tables in the data dictionary map 
to ideal tables. Table columns map to ideal table columns. Primary key, if not available from the data 
dictionary, is either inferred through common column names or inputted by the user. 2. Columns that are 
members of indices in the data base schema are grouped together into column sets and referenced to the 
appropriate ideal table. 3. Tables that share common columns are linked by the key-referent-key- 
reference association 318 in FIG. 3. This association is used in establishing the relationships between 
objects in the object model. ")(Column 3, lines 34-45). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method wherein: said mapping catalog includes, for a first attribute, an 
indication of a first column in a first table for linking to first column in a second table and 
an indication of a second column in said second table for linking to a first column in a 
third table, said first column in said third table is for said first attribute with the motivation 
to provide an application with not only a facility for making objects persistent but also a 
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facility for populating objects with data from existing relational databases. (Durand; column 
2, lines 46-49). 

As per claim 12, Durand does not explicitly teach a method wherein said step of 
creating a customized mapping catalog comprises: identifying an attribute that is a 
primary key for a master table and inserting said attribute that is said primary key with a 
column identification for said primary key into said mapping catalog. 

Shen teaches a method wherein said step of creating a customized mapping 
catalog comprises: identifying an attribute that is a primary key for a master table and 
inserting said attribute that is said primary key with a column identification for said 
primary key into said mapping catalog (i.e. "FIG. 3 describes the table meta model. Ideal-tables 
302 are composed of many ideal-table-columns 304. A column-set 306 is composed of many ideal-table- 
columns 304, which define the primary and candidate keys. Primary and candidate keys are minimal 
combinations of attributes which identify one and only one class instance. Column-sets 306 can also 
define table-columns 304 that are used to index the tuples in the table for faster access. ")(Column 3, lines 
21-31). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method wherein said step of creating a customized mapping catalog 
comprises: identifying an attribute that is a primary key for a master table and inserting 
said attribute that is said primary key with a column identification for said primary key 
into said mapping catalog with the motivation to provide an application with not only a 
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facility for making objects persistent but also a facility for populating objects with data 
from existing relational databases. (Durand; column 2, lines 46-49). 

As per claim 13, Durand does not explicitly teach a method wherein said step of 
creating a customized mapping catalog comprises: identifying a first attribute that 
corresponds to a first column in said master table other than a primary key and inserting 
said first attribute with a column identification for said first column into said mapping 
catalog. 

Shen teaches a method wherein said step of creating a customized mapping 
catalog comprises: identifying a first attribute that corresponds to a first column in said 
master table other than a primary key and inserting said first attribute with a column 
identification for said first column into said mapping catalog (i.e. "Each nary 434 has zero or 

one nary-prim-keys 460 (short for primary key) and zero or many nary-cand-keys 458 (short for candidate 
key). FIG. 4b continues the object meta model by defining the domain 480 of the attributes and sets of 
class-attrib 482 that characterize the primary key and candidate keys. " The preceding text clearly 
indicates that a candidate key contains an attribute to the first column of the master table other than the 
primary key.)(Column 3, lines 65-67; column 4, lines 1-4). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method wherein said step of creating a customized mapping catalog 
comprises: identifying a first attribute that corresponds to a first column in said master 
table other than a primary key and inserting said first attribute with a column 
identification for said first column into said mapping catalog with the motivation to 
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provide an application with not only a facility for making objects persistent but also a 
facility for populating objects with data from existing relational databases. (Durand; column 

2, lines 46-49). 

As per claim 14, Durand does not explicitly teach a method wherein said step of 
creating a customized mapping catalog comprises: identifying a first attribute that 
corresponds to a first column in said master table, said first column that depends from a 
second column that is not a primary key column; and inserting said first attribute, an 
identification of said first column, and an indication of said second column into said 
mapping catalog. 

Shen teaches a method wherein said step of creating a customized mapping catalog 
comprises: identifying a first attribute that corresponds to a first column in said master 
table, said first column that depends from a second column that is not a primary key 

column (i.e. "FIG. 3 describes the table meta model. Ideal-tables 302 are composed of many ideal-table- 
columns 304. A column-set 306 is composed of many ideal-table-columns 304, which define the primary 
and candidate keys. Primary and candidate keys are minimal combinations of attributes which identify 
one and only one class instance. Column-sets 306 can also define table-columns 304 that are used to 
index the tuples in the table for faster access. ")(Column 3, lines 21-31); and inserting said first 
attribute, an identification of said first column, and an indication of said second column 
into said mapping catalog (i.e. "The second step in the transformation process is to take the 
information in the ideal table meta model and produce a populated object meta model, or a series of 
intermediate object meta models. This is shown in FIG. 6a (some object classes have been omitted for 
clarity). One possible intermediate populated object meta model 600 is shown, where the tables are 
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mapped to classes and foreign keys are mapped to associations for the PROJECT-HOURS class." The 
preceding text clearly indicates that inserting is populating. )(Column 4, lines 60-63). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method wherein said step of creating a customized mapping catalog 
comprises: identifying a first attribute that corresponds to a first column in said master 
table, said first column that depends from a second column that is not a primary key 
column; and inserting said first attribute, an identification of said first column, and an 
indication of said second column into said mapping catalog with the motivation to 
provide an application with not only a facility for making objects persistent but also a 
facility for populating objects with data from existing relational databases. (Durand; column 

2, lines 46-49). 

As per claim 15, Durand does not explicitly teach a method wherein said step of 
creating a customized mapping catalog comprises: identifying a first attribute that 
corresponds to a first column in a first table, a second column of said first table links to a 
primary key column in a master table; and inserting said first attribute, an identification 
of said primary key column, and an indication of said second column of said first table 
into said mapping catalog. 

Shen teaches a method wherein said step of creating a customized mapping 
catalog comprises: identifying a first attribute that corresponds to a first column in a first 
table, a second column of said first table links to a primary key column in a master table 

(i.e. "FIG. 3 describes the table meta model. Ideal-tables 302 are composed of many ideal-table-columns 
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304. A column-set 306 is composed of many ideal-table-columns 304, which define the primary and 
candidate keys. Primary and candidate keys are minimal combinations of attributes which identify one 
and only one class instance. Column-sets 306 can also define table-columns 304 that are used to index 
the tuples in the table for faster access. ")(Column 3, lines 21-31); and inserting said first attribute, 
an identification of said primary key column, and an indication of said second column of 
said first table into said mapping catalog (i.e. "The second step in the transformation process is to 
take the information in the ideal table meta model and produce a populated object meta model, or a 
series of intermediate object meta models. This is shown in FIG. 6a (some object classes have been 
omitted for clarity). One possible intermediate populated object meta model 600 is shown, where the 
tables are mapped to classes and foreign keys are mapped to associations for the PROJECT-HOURS 
class." The preceding text clearly indicates that inserting is populating. )(Column 4, lines 60-63). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method wherein said step of creating a customized mapping catalog 
comprises: identifying a first attribute that corresponds to a first column in a first table, a 
second column of said first table links to a primary key column in a master table; and 
inserting said first attribute, an identification of said primary key column, and an 
indication of said second column of said first table into said mapping catalog with the 
motivation to provide an application with not only a facility for making objects persistent 
but also a facility for populating objects with data from existing relational databases. 

(Durand; column 2, lines 46-49). 



As per claim 16, Durand does not explicitly teach a method wherein said step of 
creating a customized mapping catalog comprises: identifying a first attribute that 
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corresponds to a first column in a first table, said first column in said first table is part of 
a primary key for said first table, said primary key for said first table also includes a 
second column of said first table; said second column of said first table links to a 
primary key column in a master table; and inserting said first attribute, an identification 
of said first column, an indication of said second column and an indication of said 
primary key column into said mapping catalog. 

Shen teaches a method wherein said step of creating a customized mapping 
catalog comprises: identifying a first attribute that corresponds to a first column in a first 
table, said first column in said first table is part of a primary key for said first table, said 
primary key for said first table also includes a second column of said first table; said 
second column of said first table links to a primary key column in a master table (i.e. 

"There can be a series of mappings for transforming the data in the ideal table meta model to data in the 
object meta model. Using information from the ideal table meta model, an intermediate object model can 
be generated, which is characterized by a set of more complex rules than the first mapping step. These 
rules are as follows: 1. Tables which have a key-reference-key-referent link are mapped as classes with a 
buried foreign key. 2. Columns in tables are mapped to class attributes in the class corresponding to the 
ideal table. Multiplicity of buried associations can only be partially ascertained, and the user must refine 
the object model transformed from the ideal table meta model. ")(Column 4, lines 7-19); and inserting 
said first attribute, an identification of said first column, an indication of said second 
column and an indication of said primary key column into said mapping catalog (i.e. "The 
second step in the transformation process is to take the information in the ideal table meta model and 
produce a populated object meta model, or a series of intermediate object meta models. This is shown in 
FIG. 6a (some object classes have been omitted for clarity). One possible intermediate populated object 
meta model 600 is shown, where the tables are mapped to classes and foreign keys are mapped to 
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associations for the PROJECT-HOURS class." The preceding text clearly indicates that inserting is 
populating. )(Column 4, lines 60-63). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method wherein said step of creating a customized mapping catalog 
comprises: identifying a first attribute that corresponds to a first column in a first table, 
said first column in said first table is part of a primary key for said first table, said 
primary key for said first table also includes a second column of said first table; said 
second column of said first table links to a primary key column in a master table; and 
inserting said first attribute, an identification of said first column, an indication of said 
second column and an indication of said primary key column into said mapping catalog 
with the motivation to provide an application with not only a facility for making objects 
persistent but also a facility for populating objects with data from existing relational 

databases. (Durand; column 2, lines 46-49). 

As per claim 17, Durand does not explicitly teach a method wherein said step of 
creating a customized mapping catalog comprises: identifying a first attribute that 
corresponds to a first column in a first table, said first table includes a second column, 
said second column of said first table links to a first column of a second table, said 
second table includes a second column, said second column of said second table links 
to a primary key column of a master table; and inserting said first attribute, an 
identification of said first column of said first table, an indication of said second column 
of said first table, an identification of said first column of said second table, an indication 
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of said second column of said second table and an indication of said primary key 
column into said mapping catalog. 

Shen teaches a method wherein said step of creating a customized mapping 
catalog comprises: identifying a first attribute that corresponds to a first column in a first 
table, said first table includes a second column, said second column of said first table 
links to a first column of a second table, said second table includes a second column, 
said second column of said second table links to a primary key column of a master table 
(i.e. "There can be a series of mappings for transforming the data in the ideal table meta model to data in 
the object meta model. Using information from the ideal table meta model, an intermediate object model 
can be generated, which is characterized by a set of more complex rules than the first mapping step. 
These rules are as follows: 1. Tables which have a key-reference-key-referent link are mapped as classes 
with a buried foreign key. 2. Columns in tables are mapped to class attributes in the class corresponding 
to the ideal table. Multiplicity of buried associations can only be partially ascertained, and the user must 
refine the object model transformed from the ideal table meta model. ")(Column 4, lines 7-19); and 

inserting said first attribute, an identification of said first column of said first table, an 
indication of said second column of said first table, an identification of said first column 
of said second table, an indication of said second column of said second table and an 
indication of said primary key column into said mapping catalog (i.e. "The second step in the 
transformation process is to take the information in the ideal table meta model and produce a populated 
object meta model, or a series of intermediate object meta models. This is shown in FIG. 6a (some object 
classes have been omitted for clarity). One possible intermediate populated object meta model 600 is 
shown, where the tables are mapped to classes and foreign keys are mapped to associations for the 
PROJECT-HOURS class." The preceding text clearly indicates that inserting is populating. )(Column 4, 
lines 60-63). 
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It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method wherein said step of creating a customized mapping catalog 
comprises: identifying a first attribute that corresponds to a first column in a first table, 
said first table includes a second column, said second column of said first table links to 
a first column of a second table, said second table includes a second column, said 
second column of said second table links to a primary key column of a master table; 
and inserting said first attribute, an identification of said first column of said first table, an 
indication of said second column of said first table, an identification of said first column 
of said second table, an indication of said second column of said second table and an 
indication of said primary key column into said mapping catalog with the motivation to 
provide an application with not only a facility for making objects persistent but also a 
facility for populating objects with data from existing relational databases. (Durand; column 
2, lines 46-49). 

As per claim 20, Durand teaches a method of providing for mapping between 
data formats, comprising (i.e. "The present invention described and disclosed herein comprises a 
method for mapping data between an object oriented format and a relational format which satisfies these 

needs. ")(Coiumn 2, lines 50-53): accessing a first data format, said first data format includes 

Objects, said Objects include attributes (i.e. "In addition to the tree-like structure that holds its TO- 
data, a TO also contains its own data model known as a TO-schema. FIG. 8 illustrates the TO-schema of 
the previously discussed TO. The TO-schema contains: TO-entities, TO-relationships and TO-attributes. 
A TO-entity contains TO-attributes of different types. A TO-entity has instances, each of which is 
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represented as a datalisf'The preceding text clearly indicates that TO-entities are objects and TO- 
attributes are attributes. An ordinary person skilled in the art knows that a data format is inherent with a 

data object.)(Coiumn 7, lines 32-39); accessing a relational database format that uses tables, 

said tables Store data for said attributes (i.e. "The second side of the architecture is a data server 
side referred to as a server object broker ("SOB") 216. SOB 21 6 is a relational server which is responsible 
for relational data stored in database 218. "The preceding text clearly indicates that a relational server 
contains a relational database that contains at least one table and the relational data stored is the table 
store data for said attributes. )(Coiumn 4, lines 49-52); and creating a customized mapping 
catalog for said relational database format, said mapping catalog maps said attributes of 
said objects to said tables of said relational database format (i.e. "The mapping process of 

the present invention is distributed on both sides of the client-server architecture. Each side performs a 
portion of the mapping. The intermediate form of the data between the two sides is Transit Object ("TO") 
21 4." The preceding text clearly indicates that a customized mapping catalog is the mapping 
process. )(Coiumn 4, lines 53-56) and identifies relationships between tables of said relational 
database (i.e. "An application that needs to make object data persistent by saving it into a database has 
the responsibility to build its own Tos. In other words, the persistence methods of an object should map to 
and from TOs"The preceding text clearly indicates that the relationship between tables of said relational 
database is exemplified by the persistent methods of an object should map to and from TOs. An ordinary 
person skilled in the art understands that in the process of mapping relationships between tables of a 
relational database is identified and maintained. This is a fundamental component of a relational 
database. )(Coiumn 9, lines 23-26); storing the mapping catalog for use in translating 
Subsequent data access requests (i.e. "A TO constructor 412 can be implemented as shown in 
FIG. 4. The TO constructor 412 is used for producing a customized relational query result. " "A default TO- 
schema is associated with each stored read-procedure 410 in the SOB 216. Each application, however, 
can override the default TO-schema when sending a request, thus customizing the result of the stored 
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procedure. ")(Column 5, lines 49-51; lines 58-62); receiving a request (i.e. Figure 4 illustrates 
receiving a request to access data for a first attribute. )(Figure 4) to access data (i.e. "access object- 
oriented data from within a relational DB/WS")(column 1, lines 38-42) for a first attribute (i.e. "TO- 
attributes") (Column 7, lines 32-39); determining a relational database from a plurality of data 
Stores to service said request (i.e. "It is an object of the present invention to provide a method for 
mapping data between an object oriented format and a relational format using a transit object transmitted 
between an object-oriented client application and a data server managing relational databases" The 
preceding text clearly indicates that a relational database is chosen from a data server that manages 
relational databases (i.e. plurality of data stores). )(column 2, lines 48-60); accessing the Stored 

mapping catalog based on determining the relational database (Figures 7 and 8 in 

conjunction with Figure 5 illustrates accessing the stored mapping catalog (Figures 7 and 8) based on 
determining the relational database (i.e. the relational database is selected by the data server managing 
the plurality of relational databases. ).)(column 2, lines 48-60; see Figures 5, 7, and 8).. 

Durand does not explicitly teach the method of classifying said attributes based 
on column and table in said relational database format, wherein classifications are used 
to translate between the data formats and each classification is translated differently. 

Shen teaches a method of classifying said attributes (i.e. "Classes 420 are made up of 

class-attrib 412 (short for class attributes). Each relat 430 may be classified as a gener 432 (short for 
generalization) or a nary 434 relationship (a generalized relationship with n members), using the 
triangular superclass/subclass generalization relationship notation. Nary relationships 434 are further 
classified into aggreg 436 (short for aggregation) or assoc 438 (short for association) relationships. Each 
relationship has its own roles" The preceding text clearly indicates that classifying said attributes is 
classifying class-attrib as a gener or a nary relationship. )(Column 3, lines 53-60) based on column 

and table in said relational database format, wherein classifications are used to 
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translate between the data formats (i.e. "There can be a series of mappings for transforming the 
data in the ideal table meta model to data in the object meta model. Using information from the ideal table 
meta model, an intermediate object model can be generated, which is characterized by a set of more 
complex rules than the first mapping step. These rules are as follows: 1. Tables which have a key- 
reference-key-referent link are mapped as classes with a buried foreign key. 2. Columns in tables are 
mapped to class attributes in the class corresponding to the ideal table. Multiplicity of buried associations 
can only be partially ascertained, and the user must refine the object model transformed from the ideal 
table meta model. "The preceding text clearly indicates that transforming the data in the ideal table meta 
model to data object meta model is the process of translating between data formats. The classifications, 
which contain data attributes are contained in the data within the ideal table meta model. )(Column 4, lines 
7-19) and each classification is translated differently (i.e. "There can be a series of mappings for 
transforming the data in the ideal table meta model to data in the object meta model. Using information 
from the ideal table meta model, an intermediate object model can be generated, which is characterized 
by a set of more complex rules than the first mapping step. " The preceding text clearly indicates that 
mapping occurs, that each column is given a different attribute based on mapping rules. The Examiner 
interprets the classification that is translated differently to mean that each attribute is assigned to a 
different column. An ordinary person skilled in the art understands that such classification must occur 
during the mapping process of transforming the data in the ideal table meta model to/from the object meta 
model. )(Column 4, lines 7-12); and translating (i.e. "fransfom7/>7gO(column 4, lines 7-19) the request 
(i.e. "cfafa")(column 4, lines 7-19) based on the saved (i.e. "stored")(column 4, lines 7-19) mapping 
catalog (i.e. "mapping tables")(column 6, lines 40-45). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method of classifying said attributes based on column and table in said 
relational database format, wherein classifications are used to translate between the 
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data formats and each classification is translated differently and translating the request 
based on the saved mapping catalog with the motivation to provide an application with 
not only a facility for making objects persistent but also a facility for populating objects 
with data from existing relational databases. (Durand; column 2, lines 46-49). 

The combination of Shen and Durand do not explicitly teach determining a 
relational database from a plurality of data stores to service said request, wherein the 
plurality of data stores comprises the relational database and at least one LDAP 
directory and wherein determining the relational database from the plurality of data 
stores comprises comparing the filter for accessing the data for the first attribute to a 
partitioning expression for each of the data stores defining data stored in the data store, 
wherein the partition expression is in an LDAP filter format and comparing the filter for 
accessing the data for the first attribute to the partition expression for each of the data 
stores comprises determining whether the filter for accessing the data for the first 
attribute and the partition expression overlap at least in part. 

Corn teaches determining a relational database (i.e. DB/2 is a relational database 

depicted in Figures 4A, 4B, and 4C) from a plurality of data Stores (i.e. items 36 and 38 in figures 
4B and 4C illustrate a plurality of data stores. )(Figures 4B and 4C) to service said request (The 
Examiner interprets at least Figure 4C to service request from an LDAP client.)(Figure 4C), wherein the 

plurality of data stores comprises the relational database and at least one LDAP 

directory (i.e. at least item 36 is a DB/2 + LDAP server, which the Examiner depicts as at least a 
relational database and at least one LDAP directory)(Figure 4C) and wherein determining the 

relational database from the plurality of data stores comprises comparing the filter for 
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accessing the data for the first attribute (i.e. LDAP filter is parsed for each filter element that 
includes the filter for accessing the data for the first attribute )(see at least Figure 5, column 1 , lines 55-67; 
column 2, lines 1-5 and 55-63; column 3, lines 1-40) to a partitioning expression for each of the 
data stores defining data stored in the data store (column 6, lines 30-61 and column 7, lines 10- 

45 describe a partitioning expression for each of the data store (i.e. 'SELECT entry. EntryData from 
ldap_entry as entry,') defining data stored (i.e. EID is a unique identifier that defines and index data 
stored.) in the data store. )(column 6, lines 30-61; column 7, lines 10-45; see also Figure 5), wherein the 
partition expression is in an LDAP filter format (i.e. ldap filter operators)(coiumn 2, lines 55-58) 
and comparing the filter for accessing the data for the first attribute to the partition 
expression for each of the data stores comprises determining whether the filter for 
accessing the data for the first attribute and the partition expression overlap at least in 
part (The Examiner interprets Figures 6A, 6B, and 6C to illustrate the aforementioned limitation, where a 
comparing the filter occurs in step 76 and 96 and a determination step occurs in steps 80 and 84)(Figures 
6a-6c; see also column 7, line 65 to column 11, line 67). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen with 
the further teachings of Corn to include determining a relational database from a 
plurality of data stores to service said request, wherein the plurality of data stores 
comprises the relational database and at least one LDAP directory and wherein 
determining the relational database from the plurality of data stores comprises 
comparing the filter for accessing the data for the first attribute to a partitioning 
expression for each of the data stores defining data stored in the data store, wherein the 
partition expression is in an LDAP filter format and comparing the filter for accessing the 
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data for the first attribute to the partition expression for each of the data stores 
comprises determining whether the filter for accessing the data for the first attribute and 
the partition expression overlap at least in part with the motivation to provide an 
application with not only a facility for making objects persistent but also a facility for 
populating objects with data from existing relational databases. (Durand; column 2, lines 46- 

49). 

As per claim 21 , Durand teaches a method wherein: said first data format is a 
logical Object Class format (i.e. "A TO that maps to an object of class CO 610 contains a list of three 
elements: number, order date, and charge. A TO that maps to CO 610 must also include two references 
to lists of lists. The first reference points to a list of CPs 612. The second reference points to a list ofOls 
614. "The preceding text clearly indicates that object of class CO contains a list of three elements: 
number, order date, and charge are a type of logical object class, and each of the elements contains a 
format type that is inherent. )(Column 6, lines 60-64). 

As per claim 22, Durand and Shen do not explicitly teach a method wherein: said 
first data format uses an LDAP format. 

Corn teaches a method wherein: said first data format uses an LDAP format (i.e. 
EID is an LDAP format used as a first data format) (Column 5, lines 63-67). 

It would have been obvious to a person of ordinary skill in the art at the 
time of Applicant's invention to modify the teachings of Durand in view of Shen, with the 
further teachings of Corn to include a method wherein said first data format uses an 
LDAP format with the motivation to provide an application with not only a facility for 
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making objects persistent but also a facility for populating objects with data from existing 
relational databases. (Durand; column 2, lines 46-49). 

As per claim 23, Durand teaches a method wherein: said relational database 
format can be any normalized relational database schema (i.e. "A relational schema that 

maps straightforwardly to this object model could contain two entities called CUST.sub.- ORD and 
ORD.sub.- ITEM, with a relationship one-to-many from CUST.sub.- ORD to ORD.sub.- ITEM. Assume 
that the attributes of the object CO have their counterpart in the entity CUST.sub.- ORD and that the 
attributes of the object 01 have their counterpart in the entity ORD.sub.- ITEM. "The preceding text 
clearly indicates that a normalized relational database schema is a relational schema that maps 
straightforwardly. In addition, Figure 8 illustrates the normalized relational database schema. )(Figure 8; 
column 13, lines 47-53). 

As per claim 31 , Durand teaches a method of providing for mapping between 
data formats, comprising (i.e. "The present invention described and disclosed herein comprises a 
method for mapping data between an object oriented format and a relational format which satisfies these 

needs. ")(Coiumn 2, lines 50-53): accessing a first data format, said first data format includes 
Objects, said Objects include attributes (i.e. "In addition to the tree-like structure that holds its TO- 
data, a TO also contains its own data model known as a TO-schema. FIG. 8 illustrates the TO-schema of 
the previously discussed TO. The TO-schema contains: TO-entities, TO-relationships and TO-attributes. 
A TO-entity contains TO-attributes of different types. A TO-entity has instances, each of which is 
represented as a datalist. " The preceding text clearly indicates that TO-entities are objects and TO- 
attributes are attributes. An ordinary person skilled in the art knows that a data format is inherent with a 

data object.)(Coiumn 7, lines 32-39); accessing a relational database format that uses tables, 
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said tables Store data for said attributes (i.e. "The second side of the architecture is a data server 
side referred to as a server object broker ("SOB ") 216. SOB 21 6 is a relational server which is responsible 
for relational data stored in database 218. "The preceding text clearly indicates that a relational server 
contains a relational database that contains at least one table and the relational data stored is the table 
store data for said attributes. )(Coiumn 4, lines 49-52); and creating a customized mapping 
catalog for said relational database format, said mapping catalog maps said attributes of 
said objects to said tables of said relational database format (i.e. "The mapping process of 

the present invention is distributed on both sides of the client-server architecture. Each side performs a 
portion of the mapping. The intermediate form of the data between the two sides is Transit Object ("TO") 
21 4." The preceding text clearly indicates that a customized mapping catalog is the mapping 
process. )(Coiumn 4, lines 53-56) and identifies relationships between tables of said relational 

database (i.e. "An application that needs to make object data persistent by saving it into a database has 
the responsibility to build its own Tos. In other words, the persistence methods of an object should map to 
and from TOs"The preceding text clearly indicates that the relationship between tables of said relational 
database is exemplified by the persistent methods of an object should map to and from TOs. An ordinary 
person skilled in the art understands that in the process of mapping relationships between tables of a 
relational database is identified and maintained. This is a fundamental component of a relational 
database. )(Coiumn 9, lines 23-26); storing the mapping catalog for use in translating 
Subsequent data access requests (i.e. "A TO constructor 412 can be implemented as shown in 
FIG. 4. The TO constructor 41 2 is used for producing a customized relational query result. " "A default TO- 
schema is associated with each stored read-procedure 410 in the SOB 216. Each application, however, 
can override the default TO-schema when sending a request, thus customizing the result of the stored 
procedure. ")(Column 5, lines 49-51; lines 58-62); receiving a request (i.e. Figure 4 illustrates 
receiving a request to access data for a first attribute. )(Figure 4) to access data (i.e. "access object- 
oriented data from within a relational DBMS")(column 1, lines 38-42) for a first attribute (i.e. "TO- 
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attributes") (Column 7, lines 32-39); determining a relational database from a plurality of data 
Stores to service said request (i.e. "It is an object of the present invention to provide a method for 
mapping data between an object oriented format and a relational format using a transit object transmitted 
between an object-oriented client application and a data server managing relational databases" The 
preceding text clearly indicates that a relational database is chosen from a data server that manages 
relational databases (i.e. plurality of data stores).)(column 2, lines 48-60); accessing the Stored 
mapping catalog based on determining the relational database (Figures 7 and 8 in 
conjunction with Figure 5 illustrates accessing the stored mapping catalog (Figures 7 and 8) based on 
determining the relational database (i.e. the relational database is selected by the data server managing 
the plurality of relational databases. ).)(column 2, lines 48-60; see Figures 5, 7, and 8).. 

Durand does not explicitly teach the method of classifying said attributes based 
on column and table in said relational database format, wherein classifications are used 
to translate between the data formats and each classification is translated differently. 

Shen teaches a method of classifying said attributes (i.e. "Classes 420 are made up of 

class-attrib 412 (short for class attributes). Each relat 430 may be classified as a gener 432 (short for 
generalization) or a nary 434 relationship (a generalized relationship with n members), using the 
triangular superclass/subclass generalization relationship notation. Nary relationships 434 are further 
classified into aggreg 436 (short for aggregation) or assoc 438 (short for association) relationships. Each 
relationship has its own roles" The preceding text clearly indicates that classifying said attributes is 
classifying class-attrib as a gener or a nary relationship. )(Column 3, lines 53-60) based on column 

and table in said relational database format, wherein classifications are used to 

translate between the data formats (i.e. "There can be a series of mappings for transforming the 
data in the ideal table meta model to data in the object meta model. Using information from the ideal table 
meta model, an intermediate object model can be generated, which is characterized by a set of more 
complex rules than the first mapping step. These rules are as follows: 1. Tables which have a key- 
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reference-key-referent link are mapped as classes with a buried foreign key. 2. Columns in tables are 
mapped to class attributes in the class corresponding to the ideal table. Multiplicity of buried associations 
can only be partially ascertained, and the user must refine the object model transformed from the ideal 
table meta model. "The preceding text clearly indicates that transforming the data in the ideal table meta 
model to data object meta model is the process of translating between data formats. The classifications, 
which contain data attributes are contained in the data within the ideal table meta model. )(Column 4, lines 
7-19) and each Classification is translated differently (i.e. "There can be a series of mappings for 
transforming the data in the ideal table meta model to data in the object meta model. Using information 
from the ideal table meta model, an intermediate object model can be generated, which is characterized 
by a set of more complex rules than the first mapping step. "The preceding text clearly indicates that 
mapping occurs, that each column is given a different attribute based on mapping rules. The Examiner 
interprets the classification that is translated differently to mean that each attribute is assigned to a 
different column. An ordinary person skilled in the art understands that such classification must occur 
during the mapping process of transforming the data in the ideal table meta model to/from the object meta 
model. XColumn 4, lines 7-12); and translating (i.e. "transforming"){co\umn 4, lines 7-19) the request 
(i.e. "cfafa")(column 4, lines 7-19) based on the saved (i.e. "srored")(column 4, lines 7-19) mapping 
catalog (i.e. "mapping tables")(column 6, lines 40-45). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method of classifying said attributes based on column and table in said 
relational database format, wherein classifications are used to translate between the 
data formats and each classification is translated differently and translating the request 
based on the saved mapping catalog with the motivation to provide an application with 
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not only a facility for making objects persistent but also a facility for populating objects 
with data from existing relational databases. (Durand; column 2, lines 46-49). 

The combination of Shen and Durand do not explicitly teach determining a 
relational database from a plurality of data stores to service said request, wherein the 
plurality of data stores comprises the relational database and at least one LDAP 
directory and wherein determining the relational database from the plurality of data 
stores comprises comparing the filter for accessing the data for the first attribute to a 
partitioning expression for each of the data stores defining data stored in the data store, 
wherein the partition expression is in an LDAP filter format and comparing the filter for 
accessing the data for the first attribute to the partition expression for each of the data 
stores comprises determining whether the filter for accessing the data for the first 
attribute and the partition expression overlap at least in part. 

Corn teaches determining a relational database (i.e. DB/2 is a relational database 

depicted in Figures 4A, 4B, and 4C) from a plurality of data Stores (i.e. items 36 and 38 in figures 
4B and 4C illustrate a plurality of data stores. )(Figures 4B and 4C) to service said request (The 
Examiner interprets at least Figure 4C to service request from an LDAP client.)(Figure 4C), wherein the 

plurality of data stores comprises the relational database and at least one LDAP 

directory (i.e. at least item 36 is a DB/2 + LDAP server, which the Examiner depicts as at least a 
relational database and at least one LDAP directory)(Figure 4C) and wherein determining the 

relational database from the plurality of data stores comprises comparing the filter for 

accessing the data for the first attribute (i.e. LDAP filter is parsed for each filter element that 
includes the filter for accessing the data for the first attribute)(see at least Figure 5, column 1 , lines 55-67; 
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column 2, lines 1-5 and 55-63; column 3, lines 1-40) to a partitioning expression for each of the 
data stores defining data stored in the data store (column 6, lines 30-61 and column 7, lines 10- 

45 describe a partitioning expression for each of the data store (i.e. 'SELECT entry. EntryData from 
ldap_entry as entry,') defining data stored (i.e. EID is a unique identifier that defines and index data 
stored.) in the data store. )(column 6, lines 30-61; column 7, lines 10-45; see also Figure 5), wherein the 
partition expression is in an LDAP filter format (i.e. LDAP filter operators)(column 2, lines 55-58) 

and comparing the filter for accessing the data for the first attribute to the partition 
expression for each of the data stores comprises determining whether the filter for 
accessing the data for the first attribute and the partition expression overlap at least in 
part (The Examiner interprets Figures 6A, 6B, and 6C to illustrate the aforementioned limitation, where a 
comparing the filter occurs in step 76 and 96 and a determination step occurs in steps 80 and 84)(Figures 
6a-6c; see also column 7, line 65 to column 1 1 , line 67). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen with 
the further teachings of Corn to include determining a relational database from a 
plurality of data stores to service said request, wherein the plurality of data stores 
comprises the relational database and at least one LDAP directory and wherein 
determining the relational database from the plurality of data stores comprises 
comparing the filter for accessing the data for the first attribute to a partitioning 
expression for each of the data stores defining data stored in the data store, wherein the 
partition expression is in an LDAP filter format and comparing the filter for accessing the 
data for the first attribute to the partition expression for each of the data stores 
comprises determining whether the filter for accessing the data for the first attribute and 
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the partition expression overlap at least in part with the motivation to provide an 
application with not only a facility for making objects persistent but also a facility for 
populating objects with data from existing relational databases. (Durand; column 2, lines 46- 

49). 

As per claim 32, Durand and Shen do not explicitly teach a method wherein: said 
first data format uses an LDAP format. 

Corn teaches a method wherein: said first data format uses an LDAP format (i.e. 
EID is an LDAP format used as a first data format) (Column 5, lines 63-67). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand in view of Shen, with the further 
teachings of Corn to include a method wherein said first data format uses an LDAP 
format with the motivation to provide an application with not only a facility for making 
objects persistent but also a facility for populating objects with data from existing 

relational databases. (Durand; column 2, lines 46-49). 

As per claim 33 Durand teaches a method wherein: said first data format is a 
logical Object Class format (i.e. "A TO that maps to an object of class CO 610 contains a list of three 
elements: number, order date, and charge. A TO that maps to CO 610 must also include two references 
to lists of lists. The first reference points to a list of CPs 612. The second reference points to a list of Ols 
61 4." The preceding text clearly indicates that object of class CO contains a list of three elements: 
number, order date, and charge are a type of logical object class, and each of the elements contains a 
format type that is inherent. )(Column 6, lines 60-64). 
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As per claim 34, Durand teaches a method wherein: said mapping catalog 
includes a mapped column in one of said tables for said attributes (Figure 14 illustrates that 

an object class, which is a transit object that contains the values 111, .., 06-10-93, is mapped to a table, 
CUST_ORD, where the order# column contains the value 111.). 

As per claim 35, Durand does not explicitly teach a method wherein: said 
mapping catalog includes, for a first attribute, an indication of a column in a master table 
for linking to first data in another table, said first data is for said first attribute. 

Shen teaches a method wherein: said mapping catalog includes, for a first 
attribute, an indication of a column in a master table for linking to first data in another 

table, said first data is for said first attribute (i.e. "2. Columns that are members of indices in the 
data base schema are grouped together into column sets and referenced to the appropriate ideal table. 
3. Tables that share common columns are linked by the key-reference-key-reference association 31 8 in 
FIG. 3. This association is used in establishing the relationships between objects in the object model. " 
The preceding text clearly indicates that the key-reference-key-reference association is the linking of the 
first attribute as indicated in a column of the master table with other tables. )(Column 3, lines 37-45). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method wherein: said mapping catalog includes, for a first attribute, an 
indication of a column in a master table for linking to first data in another table, said first 
data is for said first attribute with the motivation to provide an application with not only a 
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facility for making objects persistent but also a facility for populating objects with data 
from existing relational databases. (Durand; column 2, lines 46-49). 

As per claim 36, Durand does not explicitly teach a method wherein: said 
mapping catalog includes, for a first attribute, an indication of a first column in a first 
table for linking to first column in a second table and an indication of a second column in 
said second table for linking to a first column in a third table, said first column in said 
third table is for said first attribute. 

Shen teaches a method wherein: said mapping catalog includes, for a first 
attribute, an indication of a first column in a first table for linking to first column in a 
second table and an indication of a second column in said second table for linking to a 
first column in a third table, said first column in said third table is for said first attribute 

(i.e. "Rules for populating the ideal table meta model are as follows: 1. Tables in the data dictionary map 
to ideal tables. Table columns map to ideal table columns. Primary key, if not available from the data 
dictionary, is either inferred through common column names or inputted by the user. 2. Columns that are 
members of indices in the data base schema are grouped together into column sets and referenced to the 
appropriate ideal table. 3. Tables that share common columns are linked by the key-referent-key- 
reference association 318 in FIG. 3. This association is used in establishing the relationships between 
objects in the object model. ")(Column 3, lines 34-45). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method wherein: said mapping catalog includes, for a first attribute, an 
indication of a first column in a first table for linking to first column in a second table and 
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an indication of a second column in said second table for linking to a first column in a 
third table, said first column in said third table is for said first attribute with the motivation 
to provide an application with not only a facility for making objects persistent but also a 
facility for populating objects with data from existing relational databases. (Durand; column 

2, lines 46-49). 

As per claim 37, Durand teaches one or more processor readable storage 
devices having processor readable code embodied on said processor readable storage 
devices, said processor readable code for programming one or more processors to 

perform a method comprising (i.e. "The present invention described and disclosed herein comprises 
a method for mapping data between an object oriented format and a relational format which satisfies 
these needs. ")(Coiumn 2, lines 50-53): accessing a first data format, said first data format 
includes objects, said objects include attributes (i.e. "In addition to the tree-like structure that 
holds its TO-data, a TO also contains its own data model known as a TO-schema. FIG. 8 illustrates the 
TO-schema of the previously discussed TO. The TO-schema contains: TO-entities, TO-relationships and 
TO-attributes. A TO-entity contains TO-attributes of different types. A TO-entity has instances, each of 
which is represented as a datalist. "The preceding text clearly indicates that TO-entities are objects and 
TO-attributes are attributes. An ordinary person skilled in the art knows that a data format is inherent with 

a data object.)(Coiumn 7, lines 32-39); accessing a relational database format that uses 

tables, said tables Store data for said attributes (i.e. "The second side of the architecture is a 
data server side referred to as a server object broker ("SOB") 216. SOB 216 is a relational server which is 
responsible for relational data stored in database 218. "The preceding text clearly indicates that a 
relational server contains a relational database that contains at least one table and the relational data 
stored is the table store data for said attributes. )(Column 4, lines 49-52); and creating a customized 
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mapping catalog for said relational database format, said mapping catalog maps said 
attributes of said objects to said tables of said relational database format (i.e. "The 

mapping process of the present invention is distributed on both sides of the client-server architecture. 
Each side performs a portion of the mapping. The intermediate form of the data between the two sides is 
Transit Object ("TO") 274. "The preceding text clearly indicates that a customized mapping catalog is the 

mapping process.)(Coiumn 4, lines 53-56) and identifies relationships between tables of said 

relational database (i.e. "An application that needs to make object data persistent by saving it into a 
database has the responsibility to build its own Tos. In other words, the persistence methods of an object 
should map to and from TOs" The preceding text clearly indicates that the relationship between tables of 
said relational database is exemplified by the persistent methods of an object should map to and from 
TOs. An ordinary person skilled in the art understands that in the process of mapping relationships 
between tables of a relational database is identified and maintained. This is a fundamental component of 
a relational database. )(Coiumn 9, lines 23-26); storing the mapping catalog for use in translating 

Subsequent data access requests (i.e. "A TO constructor 412 can be implemented as shown in 
FIG. 4. The TO constructor 412 is used for producing a customized relational query result. " "A default TO- 
schema is associated with each stored read-procedure 410 in the SOB 216. Each application, however, 
can override the default TO-schema when sending a request, thus customizing the result of the stored 
procedure. ")(Column 5, lines 49-51; lines 58-62); receiving a request (i.e. Figure 4 illustrates 
receiving a request to access data for a first attribute. )(Figure 4) to access data (i.e. "access object- 
oriented data from within a relational DBMS")(column 1, lines 38-42) for a first attribute (i.e. "TO- 

atthbutes") (Column 7, lines 32-39); determining a relational database from a plurality of data 

Stores to service said request (i.e. "It is an object of the present invention to provide a method for 
mapping data between an object oriented format and a relational format using a transit object transmitted 
between an object-oriented client application and a data server managing relational databases" The 
preceding text clearly indicates that a relational database is chosen from a data server that manages 
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relational databases (i.e. plurality of data stores).)(column 2, lines 48-60); accessing the Stored 

mapping catalog based on determining the relational database (Figures 7 and 8 in 

conjunction with Figure 5 illustrates accessing the stored mapping catalog (Figures 7 and 8) based on 
determining the relational database (i.e. the relational database is selected by the data server managing 
the plurality of relational databases. ).)(column 2, lines 48-60; see Figures 5, 7, and 8).. 

Durand does not explicitly teach the method of classifying said attributes based 
on column and table in said relational database format, wherein classifications are used 
to translate between the data formats and each classification is translated differently. 

Shen teaches a method of classifying said attributes (i.e. "Classes 420 are made up of 

class-attrib 412 (short for class attributes). Each relat 430 may be classified as a gener 432 (short for 
generalization) or a nary 434 relationship (a generalized relationship with n members), using the 
triangular superclass/subclass generalization relationship notation. Nary relationships 434 are further 
classified into aggreg 436 (short for aggregation) or assoc 438 (short for association) relationships. Each 
relationship has its own roles" The preceding text clearly indicates that classifying said attributes is 
classifying class-attrib as a gener or a nary relationship. )(Column 3, lines 53-60) based on column 

and table in said relational database format, wherein classifications are used to 

translate between the data formats (i.e. "There can be a series of mappings for transforming the 
data in the ideal table meta model to data in the object meta model. Using information from the ideal table 
meta model, an intermediate object model can be generated, which is characterized by a set of more 
complex rules than the first mapping step. These rules are as follows: 1. Tables which have a key- 
reference-key-referent link are mapped as classes with a buried foreign key. 2. Columns in tables are 
mapped to class attributes in the class corresponding to the ideal table. Multiplicity of buried associations 
can only be partially ascertained, and the user must refine the object model transformed from the ideal 
table meta model. "The preceding text clearly indicates that transforming the data in the ideal table meta 
model to data object meta model is the process of translating between data formats. The classifications, 
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which contain data attributes are contained in the data within the ideal table meta model. )(Column 4, lines 
7-19) and each Classification is translated differently (i.e. "There can be a series of mappings for 
transforming the data in the ideal table meta model to data in the object meta model. Using information 
from the ideal table meta model, an intermediate object model can be generated, which is characterized 
by a set of more complex rules than the first mapping step." The preceding text clearly indicates that 
mapping occurs, that each column is given a different attribute based on mapping rules. The Examiner 
interprets the classification that is translated differently to mean that each attribute is assigned to a 
different column. An ordinary person skilled in the art understands that such classification must occur 
during the mapping process of transforming the data in the ideal table meta model to/from the object meta 
model. XColumn 4, lines 7-12); and translating (i.e. "transforming')(co\umn 4, lines 7-19) the request 
(i.e. "cfafa")(column 4, lines 7-19) based on the saved (i.e. "sfored")(column 4, lines 7-19) mapping 
Catalog (i.e. "mapping tables")(column 6, lines 40-45). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method of classifying said attributes based on column and table in said 
relational database format, wherein classifications are used to translate between the 
data formats and each classification is translated differently and translating the request 
based on the saved mapping catalog with the motivation to provide an application with 
not only a facility for making objects persistent but also a facility for populating objects 
with data from existing relational databases. (Durand; column 2, lines 46-49). 

The combination of Shen and Durand do not explicitly teach determining a 
relational database from a plurality of data stores to service said request, wherein the 
plurality of data stores comprises the relational database and at least one LDAP 
directory and wherein determining the relational database from the plurality of data 
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stores comprises comparing the filter for accessing the data for the first attribute to a 
partitioning expression for each of the data stores defining data stored in the data store, 
wherein the partition expression is in an LDAP filter format and comparing the filter for 
accessing the data for the first attribute to the partition expression for each of the data 
stores comprises determining whether the filter for accessing the data for the first 
attribute and the partition expression overlap at least in part. 

Corn teaches determining a relational database (i.e. DB/2 is a relational database 

depicted in Figures 4A, 4B, and 4C) from a plurality of data Stores (i.e. items 36 and 38 in figures 
4B and 4C illustrate a plurality of data stores. )(Figures 4B and 4C) to service said request (The 
Examiner interprets at least Figure 4C to service request from an LDAP client.)(Figure 4C), wherein the 

plurality of data stores comprises the relational database and at least one LDAP 

directory (i.e. at least item 36 is a DB/2 + LDAP server, which the Examiner depicts as at least a 
relational database and at least one LDAP directory)(Figure 4C) and wherein determining the 
relational database from the plurality of data stores comprises comparing the filter for 
accessing the data for the first attribute (i.e. LDAP filter is parsed for each filter element that 
includes the filter for accessing the data for the first attribute)(see at least Figure 5, column 1 , lines 55-67; 
column 2, lines 1-5 and 55-63; column 3, lines 1-40) to a partitioning expression for each of the 
data stores defining data stored in the data store (column 6, lines 30-61 and column 7, lines 10- 

45 describe a partitioning expression for each of the data store (i.e. 'SELECT entry. EntryData from 
ldap_entry as entry,') defining data stored (i.e. EID is a unique identifier that defines and index data 
stored.) in the data store. )(column 6, lines 30-61; column 7, lines 10-45; see also Figure 5), wherein the 
partition expression is in an LDAP filter format (i.e. ldap filter operators)(coiumn 2, lines 55-58) 
and comparing the filter for accessing the data for the first attribute to the partition 
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expression for each of the data stores comprises determining whether the filter for 
accessing the data for the first attribute and the partition expression overlap at least in 

part (The Examiner interprets Figures 6A, 6B, and 6C to illustrate the aforementioned limitation, where a 
comparing the filter occurs in step 76 and 96 and a determination step occurs in steps 80 and 84)(Figures 
6a-6c; see also column 7, line 65 to column 1 1 , line 67). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen with 
the further teachings of Corn to include determining a relational database from a 
plurality of data stores to service said request, wherein the plurality of data stores 
comprises the relational database and at least one LDAP directory and wherein 
determining the relational database from the plurality of data stores comprises 
comparing the filter for accessing the data for the first attribute to a partitioning 
expression for each of the data stores defining data stored in the data store, wherein the 
partition expression is in an LDAP filter format and comparing the filter for accessing the 
data for the first attribute to the partition expression for each of the data stores 
comprises determining whether the filter for accessing the data for the first attribute and 
the partition expression overlap at least in part with the motivation to provide an 
application with not only a facility for making objects persistent but also a facility for 
populating objects with data from existing relational databases. (Durand; column 2, lines 46- 

49). 

As per claim 38, Durand and Shen do not explicitly teach a method wherein: said 
first data format uses an LDAP format. 
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Corn teaches one or more processor readable storage device wherein: said first 

data format uses an LDAP format (i.e. EID is an LDAP format used as a first data format) (Column 
5, lines 63-67). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand in view of Shen, with the further 
teachings of Corn to include wherein said first data format uses an LDAP format with 
the motivation to provide an application with not only a facility for making objects 
persistent but also a facility for populating objects with data from existing relational 
databases. (Durand; column 2, lines 46-49). 

As per claim 39, Durand teaches one or more processor readable storage 
device, wherein: said first data format is a logical object class format (i.e. "A to that maps 

to an object of class CO 610 contains a list of three elements: number, order date, and charge. A TO that 
maps to CO 610 must also include two references to lists of lists. The first reference points to a list of CPs 
612. The second reference points to a list of Ols 614. " The preceding text clearly indicates that object of 
class CO contains a list of three elements: number, order date, and charge are a type of logical object 
class, and each of the elements contains a format type that is inherent.)(Column 6, lines 60-64). 

As per claim 40, Durand teaches one or more processor readable storage device 
wherein: said mapping catalog includes a mapped column in one of said tables for said 

attributes (Figure 14 illustrates that an object class, which is a transit object that contains the values 
111, .., 06-10-93, is mapped to a table, CUST_ORD, where the order# column contains the value 111.). 
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As per claim 41 , Durand does not explicitly teach one or more processor 
readable storage device wherein: said mapping catalog includes, for a first attribute, an 
indication of a column in a master table for linking to first data in another table, said first 
data is for said first attribute. 

Shen teaches one or more processor readable storage device wherein: said 
mapping catalog includes, for a first attribute, an indication of a column in a master table 
for linking to first data in another table, said first data is for said first attribute (i.e. "2. 
Columns that are members of indices in the data base schema are grouped together into column sets 
and referenced to the appropriate ideal table. 3. Tables that share common columns are linked by the 
key-reference-key-reference association 318 in FIG. 3. This association is used in establishing the 
relationships between objects in the object model." The preceding text clearly indicates that the key- 
reference-key-reference association is the linking of the first attribute as indicated in a column of the 
master table with other tables. )(Column 3, lines 37-45). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method wherein: said mapping catalog includes, for a first attribute, an 
indication of a column in a master table for linking to first data in another table, said first 
data is for said first attribute with the motivation to provide an application with not only a 
facility for making objects persistent but also a facility for populating objects with data 
from existing relational databases. (Durand; column 2, lines 46-49). 

As per claim 42, Durand does not explicitly teach one or more processor 
readable storage device wherein: said mapping catalog includes, for a first attribute, an 
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indication of a first column in a first table for linking to first column in a second table and 
an indication of a second column in said second table for linking to a first column in a 
third table, said first column in said third table is for said first attribute. 

Shen teaches one or more processor readable storage device wherein: said 
mapping catalog includes, for a first attribute, an indication of a first column in a first 
table for linking to first column in a second table and an indication of a second column in 
said second table for linking to a first column in a third table, said first column in said 
third table is for said first attribute (i.e. "Rules for populating the ideal table meta model are as 
follows: 1. Tables in the data dictionary map to ideal tables. Table columns map to ideal table columns. 
Primary key, if not available from the data dictionary, is either inferred through common column names or 
inputted by the user. 2. Columns that are members of indices in the data base schema are grouped 
together into column sets and referenced to the appropriate ideal table. 3. Tables that share common 
columns are linked by the key-referent-key-reference association 318 in FIG. 3. This association is used 
in establishing the relationships between objects in the object model. ")(Column 3, lines 34-45). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method wherein: said mapping catalog includes, for a first attribute, an 
indication of a first column in a first table for linking to first column in a second table and 
an indication of a second column in said second table for linking to a first column in a 
third table, said first column in said third table is for said first attribute with the motivation 
to provide an application with not only a facility for making objects persistent but also a 
facility for populating objects with data from existing relational databases. (Durand; column 
2, lines 46-49). 
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As per claim 43, Durand teaches an apparatus of providing for mapping between 
data formats, comprising (i.e. "The present invention described and disclosed herein comprises a 
method for mapping data between an object oriented format and a relational format which satisfies these 
needs. ")(Coiumn 2, lines 50-53): accessing a first data format, said first data format includes 
Objects, said Objects include attributes (i.e. "In addition to the tree-like structure that holds its TO- 
data, a TO also contains its own data model known as a TO-schema. FIG. 8 illustrates the TO-schema of 
the previously discussed TO. The TO-schema contains: TO-entities, TO-relationships and TO-attributes. 
A TO-entity contains TO-attributes of different types. A TO-entity has instances, each of which is 
represented as a datalist. "The preceding text clearly indicates that TO-entities are objects and TO- 
attributes are attributes. An ordinary person skilled in the art knows that a data format is inherent with a 

data object.)(Coiumn 7, lines 32-39); accessing a relational database format that uses tables, 

said tables Store data for said attributes (i.e. "The second side of the architecture is a data server 
side referred to as a server object broker ("SOB") 216. SOB 21 6 is a relational server which is responsible 
for relational data stored in database 218. "The preceding text clearly indicates that a relational server 
contains a relational database that contains at least one table and the relational data stored is the table 
store data for said attributes. )(Coiumn 4, lines 49-52); and creating a customized mapping 
catalog for said relational database format, said mapping catalog maps said attributes of 
said objects to said tables of said relational database format (i.e. "The mapping process of 

the present invention is distributed on both sides of the client-server architecture. Each side performs a 
portion of the mapping. The intermediate form of the data between the two sides is Transit Object ("TO") 
21 4." The preceding text clearly indicates that a customized mapping catalog is the mapping 

process. )(Coiumn 4, lines 53-56) and identifies relationships between tables of said relational 

database (i.e. "An application that needs to make object data persistent by saving it into a database has 
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the responsibility to build its own Tos. In other words, the persistence methods of an object should map to 
and from 70s" The preceding text clearly indicates that the relationship between tables of said relational 
database is exemplified by the persistent methods of an object should map to and from TOs. An ordinary 
person skilled in the art understands that in the process of mapping relationships between tables of a 
relational database is identified and maintained. This is a fundamental component of a relational 
database. )(Coiumn 9, lines 23-26); storing the mapping catalog for use in translating 
Subsequent data access requests (i.e. "A TO constructor 412 can be implemented as shown in 
FIG. 4. The TO constructor 412 is used for producing a customized relational query result. " "A default TO- 
schema is associated with each stored read-procedure 410 in the SOB 216. Each application, however, 
can override the default TO-schema when sending a request, thus customizing the result of the stored 
procedure. ")(Column 5, lines 49-51; lines 58-62); receiving a request (i.e. Figure 4 illustrates 
receiving a request to access data for a first attribute. )(Figure 4) to access data (i.e. "access object- 
oriented data from within a relational DBMS")(column 1, lines 38-42) for a first attribute (i.e. "TO- 
attributes") (Column 7, lines 32-39); determining a relational database from a plurality of data 

Stores to Service said request (i.e. "It is an object of the present invention to provide a method for 
mapping data between an object oriented format and a relational format using a transit object transmitted 
between an object-oriented client application and a data server managing relational databases" The 
preceding text clearly indicates that a relational database is chosen from a data server that manages 
relational databases (i.e. plurality of data stores). )(coiumn 2, lines 48-60); accessing the Stored 

mapping catalog based on determining the relational database (Figures 7 and 8 in 

conjunction with Figure 5 illustrates accessing the stored mapping catalog (Figures 7 and 8) based on 
determining the relational database (i.e. the relational database is selected by the data server managing 
the plurality of relational databases. ).)(column 2, lines 48-60; see Figures 5, 7, and 8).. 

Durand does not explicitly teach the apparatus of classifying said attributes 
based on column and table in said relational database format, wherein classifications 
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are used to translate between the data formats and each classification is translated 
differently. 

Shen teaches an apparatus of classifying said attributes (i.e. "Classes 420 are made 

up of class-attrib 412 (short for class attributes). Each relat 430 may be classified as a gener 432 (short 
for generalization) or a nary 434 relationship (a generalized relationship with n members), using the 
triangular superclass/subclass generalization relationship notation. Nary relationships 434 are further 
classified into aggreg 436 (short for aggregation) or assoc 438 (short for association) relationships. Each 
relationship has its own roles" The preceding text clearly indicates that classifying said attributes is 
classifying class-attrib as a gener or a nary relationship. )(Column 3, lines 53-60) based on column 

and table in said relational database format, wherein classifications are used to 

translate between the data formats (i.e. "There can be a series of mappings for transforming the 
data in the ideal table meta model to data in the object meta model. Using information from the ideal table 
meta model, an intermediate object model can be generated, which is characterized by a set of more 
complex rules than the first mapping step. These rules are as follows: 1. Tables which have a key- 
reference-key-referent link are mapped as classes with a buried foreign key. 2. Columns in tables are 
mapped to class attributes in the class corresponding to the ideal table. Multiplicity of buried associations 
can only be partially ascertained, and the user must refine the object model transformed from the ideal 
table meta model. "The preceding text clearly indicates that transforming the data in the ideal table meta 
model to data object meta model is the process of translating between data formats. The classifications, 
which contain data attributes are contained in the data within the ideal table meta model. )(Column 4, lines 
7-19) and each Classification is translated differently (i.e. "There can be a series of mappings for 
transforming the data in the ideal table meta model to data in the object meta model. Using information 
from the ideal table meta model, an intermediate object model can be generated, which is characterized 
by a set of more complex rules than the first mapping step. "The preceding text clearly indicates that 
mapping occurs, that each column is given a different attribute based on mapping rules. The Examiner 



Application/Control Number: 10/682,575 Page 51 

Art Unit: 2165 

interprets the classification that is translated differently to mean that each attribute is assigned to a 
different column. An ordinary person skilled in the art understands that such classification must occur 
during the mapping process of transforming the data in the ideal table meta model to/from the object meta 
model. )(Column 4, lines 7-12); and translating (i.e. "transforming')(co\umn 4, lines 7-19) the request 
(i.e. "cfafa")(column 4, lines 7-19) based on the saved (i.e. "sforecf")(column 4, lines 7-19) mapping 
catalog (i.e. "mapping tables")(column 6, lines 40-45). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method of classifying said attributes based on column and table in said 
relational database format, wherein classifications are used to translate between the 
data formats and each classification is translated differently and translating the request 
based on the saved mapping catalog with the motivation to provide an application with 
not only a facility for making objects persistent but also a facility for populating objects 
with data from existing relational databases. (Durand; column 2, lines 46-49). 

The combination of Shen and Durand do not explicitly teach determining a 
relational database from a plurality of data stores to service said request, wherein the 
plurality of data stores comprises the relational database and at least one LDAP 
directory and wherein determining the relational database from the plurality of data 
stores comprises comparing the filter for accessing the data for the first attribute to a 
partitioning expression for each of the data stores defining data stored in the data store, 
wherein the partition expression is in an LDAP filter format and comparing the filter for 
accessing the data for the first attribute to the partition expression for each of the data 
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stores comprises determining whether the filter for accessing the data for the first 
attribute and the partition expression overlap at least in part. 

Corn teaches determining a relational database (i.e. DB/2 is a relational database 

depicted in Figures 4A, 4B, and 4C) from a plurality of data Stores (i.e. items 36 and 38 in figures 
4B and 4C illustrate a plurality of data stores. )(Figures 4B and 4C) to service said request (The 
Examiner interprets at least Figure 4C to service request from an LDAP client.)(Figure 4C), wherein the 

plurality of data stores comprises the relational database and at least one LDAP 

directory (i.e. at least item 36 is a DB/2 + LDAP server, which the Examiner depicts as at least a 
relational database and at least one LDAP directory)(Figure 4C) and wherein determining the 
relational database from the plurality of data stores comprises comparing the filter for 
accessing the data for the first attribute (i.e. LDAP filter is parsed for each filter element that 
includes the filter for accessing the data for the first attribute)(see at least Figure 5, column 1 , lines 55-67; 
column 2, lines 1-5 and 55-63; column 3, lines 1-40) to a partitioning expression for each of the 
data stores defining data stored in the data store (column 6, lines 30-61 and column 7, lines 10- 

45 describe a partitioning expression for each of the data store (i.e. 'SELECT entry. EntryData from 
ldap_entry as entry,') defining data stored (i.e. EID is a unique identifier that defines and index data 
stored.) in the data store. )(column 6, lines 30-61; column 7, lines 10-45; see also Figure 5), wherein the 
partition expression is in an LDAP filter format (i.e. ldap filter operators)(coiumn 2, lines 55-58) 
and comparing the filter for accessing the data for the first attribute to the partition 
expression for each of the data stores comprises determining whether the filter for 
accessing the data for the first attribute and the partition expression overlap at least in 

part (The Examiner interprets Figures 6A, 6B, and 6C to illustrate the aforementioned limitation, where a 
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comparing the filter occurs in step 76 and 96 and a determination step occurs in steps 80 and 84)(Figures 
6a-6c; see also column 7, line 65 to column 1 1 , line 67). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen with 
the further teachings of Corn to include determining a relational database from a 
plurality of data stores to service said request, wherein the plurality of data stores 
comprises the relational database and at least one LDAP directory and wherein 
determining the relational database from the plurality of data stores comprises 
comparing the filter for accessing the data for the first attribute to a partitioning 
expression for each of the data stores defining data stored in the data store, wherein the 
partition expression is in an LDAP filter format and comparing the filter for accessing the 
data for the first attribute to the partition expression for each of the data stores 
comprises determining whether the filter for accessing the data for the first attribute and 
the partition expression overlap at least in part with the motivation to provide an 
application with not only a facility for making objects persistent but also a facility for 
populating objects with data from existing relational databases. (Durand; column 2, lines 46- 

49). 

As per claim 44, Durand does not explicitly teach an apparatus wherein: said 
mapping catalog includes, for a first attribute, an indication of a first column in a first 
table for linking to first column in a second table and an indication of a second column in 
said second table for linking to a first column in a third table, said first column in said 
third table is for said first attribute. 
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Shen teaches an apparatus wherein: said mapping catalog includes, for a first 
attribute, an indication of a first column in a first table for linking to first column in a 
second table and an indication of a second column in said second table for linking to a 
first column in a third table, said first column in said third table is for said first attribute 

(i.e. "Rules for populating the ideal table meta model are as follows: 1. Tables in the data dictionary map 
to ideal tables. Table columns map to ideal table columns. Primary key, if not available from the data 
dictionary, is either inferred through common column names or inputted by the user. 2. Columns that are 
members of indices in the data base schema are grouped together into column sets and referenced to the 
appropriate ideal table. 3. Tables that share common columns are linked by the key-referent-key- 
reference association 318 in FIG. 3. This association is used in establishing the relationships between 
objects in the object model. ")(Column 3, lines 34-45). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand with the teachings of Shen to 
include a method wherein: said mapping catalog includes, for a first attribute, an 
indication of a first column in a first table for linking to first column in a second table and 
an indication of a second column in said second table for linking to a first column in a 
third table, said first column in said third table is for said first attribute with the motivation 
to provide an application with not only a facility for making objects persistent but also a 
facility for populating objects with data from existing relational databases. (Durand; column 
2, lines 46-49). 

5. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Durand et al (U.S. Patent No. 5,694,598 and known hereinafter as Durand) in view 
of Shen et al (U.S. Patent No. 5,596,746 and known hereinafter as Shen), in further 
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view of Corn et al (U.S. 6,356,892) and in further view of Henninger et al (U.S. Patent 
No. 5,499,371 and known hereinafter as Henninger). 

As per claim 18, Durand, Shen, and Corn do not explicitly teach a method 
wherein said step of creating a customized mapping catalog comprises: identifying a 
first multi-valued attribute that corresponds to a set of primary key column values from a 
master table, where for each of said set of primary key column values a non-primary 
key column value matches a particular primary key column value; and inserting said first 
attribute, an indication of a primary key column corresponding to said set of primary key 
column values and an indication of a non-primary key column corresponding to said 
non-primary key column value into said mapping catalog. 

Henninger teaches a method wherein said step of creating a customized 
mapping catalog comprises: identifying a first multi-valued attribute that corresponds to 
a set of primary key column values from a master table, where for each of said set of 
primary key column values a non-primary key column value matches a particular 
primary key column value (i.e. "A primary key column is employed to uniquely identify each row in a 
table. Multiple primary key columns can also be used in combination to uniquely identify each row in the 
table; an example is a combination of a first name column 1 23 and a last name column 1 24 as in person 
table 122. Column 114 of the department table 113, column 117 of the employee table 116, and columns 
123 and 124 of person table 122 are primary key columns. A foreign key column (or columns) can be 
employed to logically connect a row in a given table to a unique or specific row in another table. For 
example, column 121 in employee table 116 is a foreign key to column 114 of department table 113, and 
columns 119 and 120 of employee table 116 are foreign keys to columns 123 and 124 of person table 
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1 22. "XCoiumn 6, lines 56-67; column 7, lines 1-3); and inserting said first attribute, an indication 
of a primary key column corresponding to said set of primary key column values and an 
indication of a non-primary key column corresponding to said non-primary key column 
value into said mapping catalog (i.e. "First, there is the mapping between the attributes that make 
up an object ID for an object instance and the primary key columns in one or more database tables. For 
example the transform 50 maps the object ID attribute 102 to primary key column 114." "Third, there is the 
mapping between a relationship in an object model and a foreign key column or columns in a database 
table. For example, the transform 50 maps relationship 104 to column 121. "The preceding text clearly 
indicates that the mapping between the attributes contains an inserting of said first attribute. )(Column 7, 
lines 12-16; lines 19-23). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand, Shen, and Corn with the further 
teachings of Henninger to include a method wherein said step of creating a customized 
mapping catalog comprises: identifying a first multi-valued attribute that corresponds to 
a set of primary key column values from a master table, where for each of said set of 
primary key column values a non-primary key column value matches a particular 
primary key column value; and inserting said first attribute, an indication of a primary 
key column corresponding to said set of primary key column values and an indication of 
a non-primary key column corresponding to said non-primary key column value into said 
mapping catalog with the motivation to provide an application with not only a facility for 
making objects persistent but also a facility for populating objects with data from existing 

relational databases. (Durand; column 2, lines 46-49). 
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As per claim 19, Durand, Shen and Corn do not explicitly teach a method 
wherein said step of creating a customized mapping catalog comprises: identifying a 
first multi-valued attribute that corresponds to a first non-primary key column, where for 
each of value of said first multi-valued attribute a second non-primary key column 
matches a particular value; and inserting said first attribute, an indication of first non- 
primary key column, an indication of a column associated with said particular value and 
an indication of a primary key column. 

Henninger teaches a method wherein said step of creating a customized 
mapping catalog comprises: identifying a first multi-valued attribute that corresponds to 
a first non-primary key column, where for each of value of said first multi-valued 
attribute a second non-primary key column matches a particular value (i.e. "A primary key 
column is employed to uniquely identify each row in a table. Multiple primary key columns can also be 
used in combination to uniquely identify each row in the table; an example is a combination of a first 
name column 123 and a last name column 124 as in person table 122. Column 114 of the department 
table 113, column 117 of the employee table 116, and columns 123 and 124 of person table 122 are 
primary key columns. A foreign key column (or columns) can be employed to logically connect a row in a 
given table to a unique or specific row in another table. For example, column 121 in employee table 116 
is a foreign key to column 114 of department table 1 13, and columns 119 and 120 of employee table 116 
are foreign keys to columns 123 and 124 of person table 722.")(Column 6, lines 56-67; column 7, lines 1- 
3); and inserting said first attribute, an indication of first non-primary key column, an 
indication of a column associated with said particular value and an indication of a 

primary key column (i.e. "First, there is the mapping between the attributes that make up an object ID 
for an object instance and the primary key columns in one or more database tables. For example the 
transform 50 maps the object ID attribute 102 to primary key column 114." "Third, there is the mapping 
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between a relationship in an object model and a foreign key column or columns in a database table. For 
example, the transform 50 maps relationship 104 to column 1 21. ")(Column 7, lines 12-16; lines 19-23). 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Durand, Shen, and Corn with the further 
teachings of Henninger to include a method wherein said step of creating a customized 
mapping catalog comprises: identifying a first multi-valued attribute that corresponds to 
a first non-primary key column, where for each of value of said first multi-valued 
attribute a second non-primary key column matches a particular value; and inserting 
said first attribute, an indication of first non-primary key column, an indication of a 
column associated with said particular value and an indication of a primary key column 
with the motivation to provide an application with not only a facility for making objects 
persistent but also a facility for populating objects with data from existing relational 

databases. (Durand; column 2, lines 46-49). 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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